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PROBLEM TO BE SOLVED: To improve degree of 
freedom of design, economic efficiency and versatility by 
reducing restrictions on installation location and direction 
of an image pickup means and dispensing with a 
member for preventing the background of image from 
being taken in to enable use of the image pickup means 
for other applications. 

SOLUTION: This raindrop detecting device comprises a 
CCD camera 1 provided for photographing the wiping 
range of a wiper 3 over a front window 2 of a vehicle 
from backward to forward, and a control unit 4 for 
detecting raindrops based on picked-up image data input 
from the camera 1 . The control unit 4 compares image 
data picked up in the last control timing with image data 
picked up in the preceding control timing input from the 
camera 1 to determine raindrop quantity based on 
picked-up image data that coincides with each other 
between the former and the latter. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Turn the eradication range of the wiper in the front window of a car ahead from back, 
and an image pick-up means is established possible [ photography ]. The control unit which 
detects a raindrop based on the image pick-up data inputted from this image pick-up means is 
prepared. This control unit Raindrop detection equipment for cars characterized by comparing 
with the image pick-up data in former control timing the image pick-up data in this control 
timing inputted from an image pick-up means, and being constituted so that the amount of 
raindrops may be judged based on the image pick-up data which are in agreement in both. 
[Claim 2] Said control unit be raindrop detection equipment for cars according to claim 1 
characterize by be constitute so that black and white-ized processing process to white or black 
based on the comparison with the gradation of the light and darkness of each pixel and the 
threshold set up beforehand in said congruous image pick-up data may be perform, a white 
part may be deal with as a raindrop and the amount of raindrops may be detect. 
[Claim 3] Said control unit is raindrop detection equipment for cars according to claim 1 or 2 
characterized by being constituted so that intermittent time setting processing in which are 
constituted so that wiper control which controls actuation of a wiper may be performed, and the 
intermittent time amount which is the eradication timing of a wiper is set up in this wiper control 
based on the detection result of the amount of raindrops may be performed. 
[Claim 4] In the raindrop detection equipment for cars according to claim 3 said control unit A 
transit detection means to detect whether a car is running as an input means is established. 
Raindrop detection equipment for cars characterized by being constituted so that in performing 
said intermittent time setting processing intermittent time amount may be set as the maximum 
to which a car contains infinity during un-running and intermittent time amount may be set up 
during transit of a car on the other hand according to the detected amount of raindrops. 
[Claim 5] In the raindrop detection equipment for cars according to claim 2 said control unit 
When the rate that it is in agreement in the part of this white and the part of former white 
immediately after the eradication by the wiper accomplished decreases When there are many 
rates that it is in agreement in the part of this white and the part of former white when it judges 
with a rainfall and eradication by the wiper does not accomplish, it judges with a temporary 
rainfall. In the wiper control which performs rainfall judging processing judged to be a non- 
rainfall when there are many rates that it is in agreement in the part of this white and the part of 
former white, and controls actuation of a wiper further immediately after eradication by the 
wiper Raindrop detection equipment for cars which sets the intermittent time amount which is 
the eradication timing of a wiper as the predetermined maximum containing infinity, and is 
characterized by being constituted so that intermittent time setting processing in which 
intermittent time amount is set up according to a white area may be performed at the time of a 
rainfall judging at the time of a temporary rainfall judging and a non-rainfall judging. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention picturizes the raindrop attached to the front window of a 
car with image pick-up means, such as a CCD camera, a C-MOS sensor, etc. for an image 
input, and relates to the raindrop detection equipment for cars detected according to image 
recognition. 
[0002] 

[Description of the Prior Art] Conventionally, an image input is carried out using image pick-up 
means, such as a CCD camera, and the equipment which detects the raindrop attached to the 
front window is known by JP,1 0-901 88,A, JP, 10-1 11 249, A, etc. If it is in these techniques, in 
order to distinguish a scene, an outer wiper, and an outer raindrop, with the technique of 
JP,1 0-901 88,A It is considering as the configuration which stuck the translucent film of the 
cloudy-milky-color ground glass who the image pick-up area part of an image pick-up means is 
made to distribute the light (image) from the front in a front window, and prevents a reflect 
lump. Moreover, an emblem etc. is set as the bonnet ahead of a front window as a comparison 
body, and it constitutes from a technique of JP.1 0-1 1 1249.A so that a raindrop may be 
detected based on the dotage condition of the profile section in the image of this comparison 
body. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it was necessary to prepare a 
translucent film in a front window with a technique given in former JP,10-90188,A, the 
installation location was restricted to the location where this film does not bar a field of view, 
while having the problem of being inferior to a design degree of freedom, the expensive image 
pick-up means became only for raindrop detection, and while it was noneconomic, it had the 
problem of being inferior to versatility. Namely, although research of automatic transit control is 
advanced, the image pick-up means is used for recognition of recognition of the car in front, 
the white line of a road, etc. or an image pick-up means is used for it in this control in recent 
years also as an input of control of lighting and putting out lights of lighting If it is difficult to use 
also [ control / these ] and it installs the image pick-up means only for each control, while 
becoming expensive, when there is no tooth space in which two or more image pick-up means 
are installed, it becomes impossible to install one of equipments, and becomes 
disadvantageous in respect of versatility. 

[0004] moreover, with the technique of a publication, to latter JP.10-1 1 1249.A While 
installation of a comparison body with the need of preparing in the state of standing up on a 
bonnet is indispensable Since it was necessary to also install an image pick-up means towards 
this comparison body, even if it was in this technique, like the above, it could not be made to 
serve a double purpose as an input means of other control of an image pick-up means, but the 
application was restricted, and it had disadvantageously the problem that a design degree of 
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freedom was low, in respect of economical efficiency and versatility. 
[0005] This invention is making unnecessary the member it is made not incorporate the 
background of an image, while accomplishing paying attention to the above-mentioned 
conventional trouble and lessening constraint of the installation location of an image pick-up 
means, and constraint of the installation direction of an image pick-up means, and while 
making it possible to use an image pick-up means for other applications and planning 
improvement in a design degree of freedom, it aims at planning improvement in economical 
efficiency and versatility. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
turns the eradication range of the wiper in the front window of a car ahead from back, and an 
image pick-up means is established possible [ photography ]. The control unit which detects a 
raindrop based on the image pick-up data inputted from this image pick-up means is prepared. 
This control unit It is characterized by comparing with the image pick-up data in former control 
timing the image pick-up data in this control timing inputted from an image pick-up means, and 
being constituted so that the amount of raindrops may be judged based on the image pick-up 
data which are in agreement in both. 

[0007] It sets to the raindrop detection equipment for cars according to claim 1 like the 
publication to claim 2. In addition, said control unit Black-and-white-ized processing processed 
to white or black based on the comparison with the gradation of the light and darkness of each 
pixel and the threshold set up beforehand in said congruous image pick-up data may be 
performed, and you may constitute so that a white part may be dealt with as a raindrop and the 
amount of raindrops may be detected. 

[0008] Moreover, you may constitute so that intermittent time setting processing in which are 
constituted so that wiper control according to claim 3 by which said control unit controls 
actuation of a wiper like in the raindrop detection equipment for cars according to claim 1 or 2 
may be performed, and the intermittent time amount which is the eradication timing of a wiper 
is set up in this wiper control based on the detection result of the amount of raindrops may be 
performed. 

[0009] It sets to the raindrop detection equipment for cars according to claim 3 like the 
publication to claim 4. Moreover, said control unit A transit detection means to detect whether 
a car is running as an input means is established. In performing said intermittent time setting 
processing, you may constitute so that intermittent time amount may be set as the maximum to 
which a car contains infinity during un-running and intermittent time amount may be set up 
during transit of a car on the other hand according to the detected amount of raindrops. 
[0010] It sets to the raindrop detection equipment for cars according to claim 2 like the 
publication to claim 5. Moreover, said control unit When the rate that it is in agreement in the 
part of this white and the part of former white immediately after the eradication by the wiper 
accomplished decreases When there are many rates that it is in agreement in the part of this 
white and the part of former white when it judges with a rainfall and eradication by the wiper 
does not accomplish, it judges with a temporary rainfall. In the wiper control which performs 
rainfall judging processing judged to be a non-rainfall when there are many rates that it is in 
agreement in the part of this white and the part of former white, and controls actuation of a 
wiper further immediately after eradication by the wiper At the time of a temporary rainfall 
judging and a non-rainfall judging, the intermittent time amount which is the eradication timing 
of a wiper may be set as the predetermined maximum containing infinity, and at the time of a 
rainfall judging, you may constitute so that intermittent time setting processing in which 
intermittent time amount is set up according to a white area may be performed. 
[0011] 

[Function and Effect of the Invention] In this invention, an image pick-up means photos the car 
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front over the eradication range of the wiper of a front window. And the image pick-up data in 
this control timing are compared with the image pick-up data in former control timing, and the 
amount of raindrops is judged based on the image pick-up data which are in agreement in 
both. That is, although the image pick-up means is photoing the scene of a front window and 
the front, when the car is running, the front window is being relatively fixed to the image pick- 
up means to the front scene changing every moment. Therefore, by these image pick-up data 
and former image pick-up data, congruous data are data about a front window, and, on the 
other hand, it can be considered that the data of an inequality are a front scene. Furthermore, 
while a raindrop adheres to a front window, once it is removed by eradication actuation of a 
wiper, in the case of a rainfall, the image pick-up data about the front window which is above- 
mentioned coincidence data can show the condition and eradication condition of a raindrop of 
having adhered to the front window, and can judge the amount of raindrops to it based on this 
image pick-up data. 

[0012] Thus, in this invention, even if it is installing the image pick-up means so that the scene 
ahead of a car may be photoed over a front window, the amount of raindrops can be judged. 
Therefore, an image pick-up means can be made to serve a double purpose as an input 
means in a front monitor, white line detection, number plate recognition, etc. of automatic 
transit control, or it can be made to serve a double purpose as an input means forjudging light 
and darkness in automatic writing control, and while becoming possible to aim at the whole 
cost cut, the effectiveness that improvement in the versatility of equipment can be aimed at is 
done so. In addition, in order for what is necessary to be just to install an image pick-up means 
in the location which can be photoed over the eradication range of a wiper, it does so the 
effectiveness that constraint of an installation location can become light conventionally, an 
installation degree of freedom can become high, and improvement in a design degree of 
freedom can be aimed at. 

[0013] Moreover, in invention according to claim 2, black-and-white-ized processing processed 
to white or black based on the comparison with the gradation of the light and darkness of each 
pixel and the threshold set up beforehand in the image pick-up data which are in agreement in 
before and this time is performed, a white part is dealt with as a raindrop, and the amount of 
raindrops is detected. That is, since a raindrop shines, it serves as a white component. Then, it 
becomes easy by performing black-and-white-ization in this way and detecting the amount of 
raindrops based on a white part to evaluate and judge the amount of raindrops. 
[0014] In invention according to claim 3, a control unit performs intermittent time setting 
processing in which the intermittent time amount which is the eradication timing of a wiper is 
set up based on the detection result of the amount of raindrops. Thereby, eradication actuation 
of the wiper can be carried out by the optimal intermittent time amount according to the 
condition of a rainfall. 

[0015] If it is in invention according to claim 4, intermittent time amount is set as the maximum 
to which a car contains infinity during un-running, and, on the other hand, intermittent time 
amount is set up during transit of a car according to the detected amount of raindrops. 
Therefore, when the car has stopped, since a front scene does not change, the data about a 
scene are also before [ this time and ] in agreement, the judgment of the amount of raindrops 
becomes difficult, but while being able to eliminate incorrect-operating by setting the 
intermittent time amount of a wiper as the maximum containing infinity, eradication actuation of 
the wiper is not carried out vainly. Moreover, the intermittent time amount of a wiper can be set 
as the optimum value according to the amount of raindrops during transit. This does so the 
effectiveness that improvement in user-friendliness can be aimed at. 
[0016] Since it supports that rain was wiped away by the wiper when the rate that it is in 
agreement in the part of this white and the part of former white immediately after it compared 
the part of this white with the part of former white and the eradication by the wiper 
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accomplished, if it was in invention according to claim 5 decreases, it judges with a rainfall. 
Moreover, when there are many rates that it is in agreement in the part of this white and the 
part of former white when eradication by the wiper does not accomplish, it judges with a 
temporary rainfall noting that possibility that rain has adhered to the front window is high. 
Moreover, it judges with a non-rainfall noting that the white part does not show the raindrop, 
when there are many rates that it is in agreement in the part of this white and the part of former 
white, immediately after eradication by the wiper. And at the time of a temporary rainfall 
judging and a non-rainfall judging, the intermittent time amount which is the eradication timing 
of a wiper is set as predetermined maximum, the count of eradication is stopped, and, on the 
other hand, intermittent time setting processing in which intermittent time amount is set up 
according to a white area is performed at the time of a rainfall judging. As mentioned above, 
while losing eradication by the useless wiper, optimal eradication actuation can be performed 
according to the amount of raindrops, and high product quality can be acquired. 
[0017] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained 
based on a drawing. Drawing 1 is the general drawing showing the configuration of the wiper 
equipment WM for cars as a gestalt of the operation which applied the raindrop detection 
equipment for cars of this invention. In drawing, 1 is a CCD camera (henceforth a camera) as 
an image pick-up means, it is installed in the back location (vehicle interior-of-a-room side) of 
the eradication range by the wiper 3 in the front window 2, and it is installed so that the car 
front may be photoed. 

[0018] The image pick-up data of said camera 1 are inputted into a control unit 4. This control 
unit 4 controls the drive of a motor 7 which carries out eradication actuation of said wiper 3 
based on the input from a camera 1 , the actuation switch 5, and the vehicle speed pilot switch 
6. In addition, said actuation switch 5 be constitute so that the automatic mode which be 
mention later and which change an eradication rate automatically ( intermittent time amount be 
set up), and the wash mode in_which spray washer liquid, carry out eradication actuation of 
the wiper 3 several times, and the front window 2 be wash may be choose, while an operator 
operate it, be install in the near location of the handle outside drawing and being able to 
choose two kinds of eradication rates of a high mode raw mode. Moreover, it is a required 
configuration in the gestalt 1 of operation mentioned later, and when a car runs in the vehicle 
speed pilot switch 6, it is a switch used as ON (when it becomes a rate higher than 0 - 3 km/h 
extent in fact). 

[0019] Next, the Maine flow of a control unit 4 is explained based on the flow chart shown in 
drawing 2 . This Maine flow also includes the control based on the input from cameras 1 other 
than raindrop detection. First, predetermined initial processing is performed in step 201 , and in 
continuing step 202, it judges whether an ignition switch IGN is ON, and in OFF, after 
progressing to step 203 and forbidding interruption, sleep processing is performed in step 204. 
In addition, this sleep processing is canceled when an ignition switch IGN is set to ON. 
[0020] If it will progress to step 205 from step 202, and it will judge whether it is interruption 
authorization, if an ignition switch IGN is ON, and it has become interruption authorization, it 
will progress to step 200 as it is, but if it is the ban on interruption, the processing which 
progresses to step 206 and is considered as interruption authorization will be performed, and it 
will progress to step 200. 

[0021] As step 200 performs processings other than wiper control and shows them to step 
200a As shown in the front monitor processing which carries out the monitor of the front based 
on the input from a camera 1, and step 200b As shown in the automatic writing processing 
which judges external light and darkness based on the input from a camera 1 , and controls 
lighting and putting out lights of lighting, and step 200c White line detection processing which 
detects the white line of a road based on the input from a camera 1 , number plate recognition 
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processing in which the number plate of the car in front is recognized based on the input from 
a camera 1 as shown in step 200d, etc. are performed. 

[0022] Then, it progresses to step 207 and wiper control is performed. The raindrop detection 
equipment of this invention is applied to this wiper control, and it explains in a detail according 
to the gestalt of operation below. 

[0023] (Gestalt 1 of operation) The flow chart of drawing 3 shows the wiper control flow of the 
control unit 4 in the gestalt 1 of operation. First, at step 101 , it judges whether the position of 
the actuation switch 5 is automatic mode, in the case of automatic mode, progresses at step 
102, and, on the other hand, progresses to step 1 1 1 except automatic mode. 
[0024] At step 102, it judges whether the vehicle speed pilot switch 6 has detected transit, 
when transit is detected, it progresses to step 103, and when transit is not detected, it 
progresses to step 1 12. In addition, at this step 112, intermittent time amount is set as 
maximum (for example, 20sec), infinity is also contained in this maximum, and it means 
stopping actuation of a wiper 3 as making intermittent time amount into infinity. 
[0025] Photography sensitivity settling is performed at step 103. This photography sensitivity 
settling has the too bright image captured from the camera 1 , or the average of the illuminance 
of 256 gradation is calculated [ in / specifically / are for adjusting so that too darkly, and / all 
pixels ], based on whether it has fitted in the suitable range (for example, the range of 70-180) 
set up beforehand, if too dark, sensibility will be raised, and if too bright, amendment which 
lowers sensibility will be performed. Thereby, it is a thing in order to eliminate the effect of the 
weather, or the effect of a tunnel, bearing, etc. 

[0026] The image photoed with the camera 1 is captured at step 104. Edge enhancement 
processing is performed at continuing step 105. This edge enhancement processing is 
processing which makes light and darkness conspicuous, in order to make the optical part of a 
raindrop easy to detect, and processing which makes the edge part of an image conspicuous 
is performed by covering the edge enhancement filter which makes a difference with the pixel 
which adjoins each other about each of the input from each pixel emphasize. 
[0027] At step 106, processing (this image is expressed with Pn) which carries out memory of 
the signal which performed edge enhancement processing as mentioned above is performed. 
Coincidence image creation processing is performed at continuing step 107. This coincidence 
image creation processing is processing which extracts the image Pw which compares the last 
memory image (Pn-1) with this memory image (Pn), and is in agreement in both. That is, in the 
condition that the car is running and the wiper 3 is performing eradication actuation, the parts 
which are not in agreement in last time and this time among the image data inputted from the 
camera 1 can be judged to be a scene ahead of a car, and a motion of a wiper 3. To it, the 
data which are in agreement in last time and this time are the image of the front face of the 
front window 2 which is not changed to a camera 1 , and it can be considered that the raindrop 
adhering to this front face is shown. So, a coincidence image (Pw) is created at this step 107. 
In addition, this comparison is good also as not being limited to the comparison with last time 
and comparing with all the beforehand **** the comparison with second-from-last-time or 
beforehand **** or last time, and second from last time. 

[0028] Next, at step 108, processing which carries out memory of this memory image Pn as 
Pn-1 for next coincidence image creation processing is performed. In addition, when said 
comparison compares with not only last time but second-from-last-time or beforehand ****, a 
comparison, or these [ all ], it carries out memory processing not only of this time but the 
second-from-last-time or beforehand **** for memory similarly. 

[0029] Next, threshold processing is performed at step 109. That is, processing made into 
white or black about the input from each pixel as compared with a predetermined threshold is 
performed. In this case, when a pixel is 256 gradation, it all or more of 150 considers as white, 
and with 150 [ less than ], processing which is altogether made into black performs black-and- 
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white-ization. This black-and-white-ized numeric value shows the amount of raindrops. That is, 
the part to which the raindrop has adhered reflects, it is processed as white, and the white 
number of pixels expresses the amount of raindrops. In addition, the threshold 1 50 of black- 
and-white-ized processing is not tuned up by experiment, and is not limited to these values. 
[0030] Wiper intermittent time setting processing is performed at step 110. Namely, it is what 
counts the white number W of pixels at this step 1 1 0 based on the data black-and-white-ized in 
step 109, and sets up the intermittent time amount of a wiper based on the number W of pixels 
of that white. For example, the optimal intermittent time amount is chosen out of the operating 
time (it operates once to n times in 20 seconds) set up two or more steps by comparing said 
number W of pixels and two or more predetermined thresholds. It is desirable to give a 
hysteresis in the time of setting to the side made as long incidentally as the time of setting to 
the side which shortens intermittent time amount as this intermittent time amount becomes so 
short that the white number W of pixels is large and it is shown in drawing 4 . 
[0031] At continuing step 111, wiper output processing is performed and the output according 
to either of the high mode raw mode wash modes is performed according to the position of the 
output according to the intermittent time amount set up at step 1 10, a halt set up at step 112, 
the output according to the maximum intermittent time amount, or the actuation switch 5. In 
addition, in the gestalt 1 of the operation explained above, it constituted so that it might be 
inputted into a control unit 4, but without going via a control unit 4 corresponding to these 
modes, the signal in the high mode raw mode wash mode of the actuation switch 5 may be 
constituted so that the direct motor 7 may be made to drive. 

[0032] Next, actuation of the wiper equipment WM for cars of the gestalt 1 of operation is 
explained. With the gestalt 1 of this operation, if an operator operates the actuation switch 5, a 
control unit 4 makes a wiper 3 wipe away at high speed, when high mode is chosen, when the 
raw mode is chosen, it makes a wiper 3 wipe away at a low speed, and when wash mode is 
chosen, it will perform washing actuation (flow of step 101->1 1 1 ). 
[0033] Moreover, when automatic mode is chosen by the actuation switch 5, it is made to 
operate as follows, first, the maximum intermittent time amount which includes a halt 
(intermittent time amount infinity) when, as for a control unit 4, the vehicle speed pilot switch 6 
has detected the stop -- setting up (flow of step 101->102->1 12->1 11)- when the vehicle 
speed pilot switch 6 has detected transit, intermittent time amount is set up according to the 
amount of raindrop detection. 

[0034] First a setup of the intermittent time amount according to this amount of raindrop 
detection with a camera 1 The image Pn which performed edge processing which emphasizes 
the edge of an image to the image pick-up data which photoed the car front over the wiper 
eradication range of the front window 2, and were obtained by this, The image Pw which is in 
agreement by the image Pn-1 [ last ] is created, the scene ahead of a car and the image of a 
wiper 3 which change every moment are eliminated, and processing used only as the image in 
which the raindrop adhering to the front window 2 is shown is performed. And this image Pw is 
black-and-white-ized, intermittent time amount is set up based on the white number W of 
pixels, and a motor 7 is made to drive based on this intermittent time amount (flow of step 101- 
>1 02->1 03->1 04->1 05->1 06->1 07->1 08->1 09->1 1 0->1 1 1 ). 

[0035] Since it constituted from a gestalt 1 of this operation in detecting the amount of 
raindrops so that the scene ahead of a car and the image of a wiper 3 might be deleted by 
extracting the part which is in agreement by this image Pn and image Pn-1 [ last ] as explained 
above The need of preparing a translucent film in the front window 2, or preparing comparison 
bodies, such as an emblem, in a bonnet and photoing this with a camera 1 so that a front 
scene may not be photoed with a camera 1 like the conventional technique is lost. A camera 1 
Therefore, input means, such as a front monitor of an automatic traveller, white line detection, 
and number plate recognition, While combination becomes possible as an input means for 
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making a lighting / putting-out-lights judgment of the lighting in automatic writing control and it 
is advantageous in cost The effectiveness that improvement in versatility can be aimed at is 
acquired, and the constraint to the installation location of a camera 1 decreases, and the 
effectiveness that a design degree of freedom improves is acquired. 
[0036] Furthermore, since [ which performs image pick-up dimmer control whenever it 
performs actuation by automatic mode, if it is in the gestalt 1 of operation ] it constituted like 
(step 103), the effect of transit conditions, such as change of the weather and a tunnel, is 
amended, and the effectiveness that improvement in detection precision can be aimed at is 
acquired. 

[0037] Moreover, since it constituted so that edge processing which makes the edge of an 
image conspicuous to the inputted image might be performed if it was in the gestalt 1 of 
operation, it becomes easy to detect the optical part of a raindrop, and improvement in 
detection precision can be aimed at further. 

[0038] Furthermore, since the hysteresis was given in the setup of intermittent time amount in 
the time of lengthening with the time of shortening intermittent time amount as shown in 
drawing 4 if it was in the gestalt 1 of operation, intermittent time amount cannot change with 
dispersion in an input finely, and stability of actuation can be aimed at. 
[0039] (Gestalt 2 of operation) Next, the gestalt 2 of operation is explained based on the flow 
chart of drawing 5 . Although a setup of intermittent time amount was changed by whether it is 
under [ transit ] ****** with the gestalt 1 of operation based on detection of the vehicle speed 
pilot switch 6, with the gestalt 2 of this operation, the vehicle speed pilot switch 6 is abolished 
and it differs in the gestalt 1 of operation in that it is made to change intermittent time amount 
based on the set-reset of a rain flag. In addition, in explaining the gestalt 2 of this operation, at 
the step which performs the same processing as the gestalt 1 of operation, explanation is 
omitted by attaching the same number as the gestalt 1 of operation. 
[0040] In the gestalt 2 of operation, it differs from the gestalt 1 of operation by the flow from a 
start to step 108 in that the step which judges the condition of the vehicle speed pilot switch 6 
of step 102 is lost. Instead of the judgment based on this vehicle speed pilot switch 6, the 
raindrop distinction step of steps 300-308 is prepared following step 108. 
[0041] First, at step 300, threshold-ized processing (black-and-white-ized processing) is 
carried out like step 109 of the gestalt 1 of operation of the coincidence image Pw formed in 
step 107, and the threshold-ized processing signal Pb is formed. 

[0042] At step 301, if coincidence of a white part is 90% or more, while comparing this time 
value Pb of this threshold-ized processing signal Pb with last value Pn-1 , and progressing to 
step 302, if coincidence of a white part is less than 90%, it will progress to step 306. In 
addition, in this comparison, the rate (%) whose white part corresponds is tuned up by 
experiment, and 90% is that example. Moreover, this comparison is not limited to the 
comparison with last time, and is good also as all the comparison with second-from-last-time or 
beforehand ****, or a comparison with these. 

[0043] Since having wiped away the front window 2 has much coincidence of white when it 
judges whether eradication actuation by the wiper 3 was performed at step 302 and 
eradication actuation is performed, a white pixel judges that it is not what shows rain, 
progresses to step 305, and sets to rain flag =0. On the other hand, when eradication actuation 
by the wiper 3 is not performed in step 302, a white pixel judges that the possibility which 
shows rain is high. And it progresses to step 110 and intermittent time amount is set up noting 
that it progresses to step 303 and it sees the set condition of a rain flag, and it is raining, if it is 
rain flag =2. The rain flag which it progresses to step 304 and is the 1st step of rain decision 
first on the other hand noting that rain possibility is high in step 303, when it is not rain flag =2 
= processing set to 1 is performed. This rain flag = 1 is equivalent to temporary rain decision. 
[0044] In step 301 , when it judges whether it progressed to step 306 when there was little 
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coincidence of white, and eradication actuation by the wiper 3 was performed and eradication 
actuation does not accomplish it, it progresses to step 305 noting that rain has not adhered. 
On the other hand, when the eradication actuation by the wiper 3 has accomplished, it is 
judged that rain possibility is high. That is, since the part of the white which shows rain stopped 
being in agreement when the wiper 3 performed eradication actuation, possibility that rain was 
wiped away by the wiper 3 is high. Then, it progresses to step 307 and judges how the rain 
flag is set first, and in being rain flag =0, the condition is maintained, and it progresses to step 
112, and sets intermittent time amount to max. A rain flag when it is not rain flag =0 on the 
other hand = in the case of 1 or 2, after judging that rain has adhered, progressing to step 308 
and setting to rain flag =2, it progresses to step 110 and intermittent time amount is set up. 
[0045] As mentioned above, the gestalt 2 of operation compares a value this time value of the 
threshold processing-ized signal Pb after performing threshold processing, and last time. It is 
based [ whether there to be or much coincidence of a white part is few, and ] on whether 
eradication actuation by the wiper 3 was performed at the previous time. When it is made to 
judge the rain of the three-stage of rain flag =2 (rain decision), rain flag =1 (**** decision), and 
rain flag =0 (non-rain decision) in order with high rain possibility and this rain decision does not 
accomplish in it, in order to perform the maximum intermittent working, While being able to 
make a rain judgment in a high precision, when not raining, unnecessary eradication actuation 
is not performed. 

[0046] As mentioned above, although the drawing explained the gestalt of operation, this 
invention is not limited to this. For example, although the gestalt of operation showed the 
example make a camera 1 use also [ example ] as an input means of a front monitor, 
automatic writing control, white line detection, and number plate recognition, it is not necessary 
to make it not necessarily use also [ control / these ]. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention picturizes the raindrop attached to the front window of a 
car with image pick-up means, such as a CCD camera, a C-MOS sensor, etc. for an image 
input, and relates to the raindrop detection equipment for cars detected according to image 
recognition. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, an image input is carried out using image pick-up 
means, such as a CCD camera, and the equipment which detects the raindrop attached to the 
front window is known by JP,10-90188,A, JP,10-1 1 1249,A, etc. If it is in these techniques, in 
order to distinguish a scene, an outer wiper, and an outer raindrop, with the technique of 
JP,1 0-901 88,A It is considering as the configuration which stuck the translucent film of the 
cloudy-milky-color ground glass who the image pick-up area part of an image pick-up means is 
made to distribute the light (image) from the front in a front window, and prevents a reflect 
lump. Moreover, an emblem etc. is set as the bonnet ahead of a front window as a comparison 
body, and it constitutes from a technique of JP,10-1 1 1249, A so that a raindrop may be 
detected based on the dotage condition of the profile section in the image of this comparison 
body. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Function and Effect of the Invention] In this invention, an image pick-up means photos the car 
front over the eradication range of the wiper of a front window. And the image pick-up data in 
this control timing are compared with the image pick-up data in former control timing, and the 
amount of raindrops is judged based on the image pick-up data which are in agreement in 
both. That is, although the image pick-up means is photoing the scene of a front window and 
the front, when the car is running, the front window is being relatively fixed to the image pick- 
up means to the front scene changing every moment. Therefore, by these image pick-up data 
and former image pick-up data, congruous data are data about a front window, and, on the 
other hand, it can be considered that the data of an inequality are a front scene. Furthermore, 
while a raindrop adheres to a front window, once it is removed by eradication actuation of a 
wiper, in the case of a rainfall, the image pick-up data about the front window which is above- 
mentioned coincidence data can show the condition and eradication condition of a raindrop of 
having adhered to the front window, and can judge the amount of raindrops to it based on this 
image pick-up data. 

[0012] Thus, in this invention, even if it is installing the image pick-up means so that the scene 
ahead of a car may be photoed over a front window, the amount of raindrops can be judged. 
Therefore, an image pick-up means can be made to serve a double purpose as an input 
means in a front monitor, white line detection, number plate recognition, etc. of automatic 
transit control, or it can be made to serve a double purpose as an input means forjudging light 
and darkness in automatic writing control, and while becoming possible to aim at the whole 
cost cut, the effectiveness that improvement in the versatility of equipment can be aimed at is 
done so. In addition, in order for what is necessary to be just to install an image pick-up means 
in the location which can be photoed over the eradication range of a wiper, it does so the 
effectiveness that constraint of an installation location can become light conventionally, an 
installation degree of freedom can become high, and improvement in a design degree of 
freedom can be aimed at. 

[0013] Moreover, in invention according to claim 2, black-and-white-ized processing processed 
to white or black based on the comparison with the gradation of the light and darkness of each 
pixel and the threshold set up beforehand in the image pick-up data which are in agreement in 
before and this time is performed, a white part is dealt with as a raindrop, and the amount of 
raindrops is detected. That is, since a raindrop shines, it serves as a white component. Then, it 
becomes easy by performing black-and-white-ization in this way and detecting the amount of 
raindrops based on a white part to evaluate and judge the amount of raindrops. 
[0014] In invention according to claim 3, a control unit performs intermittent time setting 
processing in which the intermittent time amount which is the eradication timing of a wiper is 
set up based on the detection result of the amount of raindrops. Thereby, eradication actuation 
of the wiper can be carried out by the optimal intermittent time amount according to the 
condition of a rainfall. 
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[0015] If it is in invention according to claim 4, intermittent time amount is set as the maximum 
to which a car contains infinity during un-running, and, on the other hand, intermittent time 
amount is set up during transit of a car according to the detected amount of raindrops. 
Therefore, when the car has stopped, since a front scene does not change, the data about a 
scene are also before [ this time and ] in agreement, the judgment of the amount of raindrops 
becomes difficult, but while being able to eliminate incorrect-operating by setting the 
intermittent time amount of a wiper as the maximum containing infinity, eradication actuation of 
the wiper is not carried out vainly. Moreover, the intermittent time amount of a wiper can be set 
as the optimum value according to the amount of raindrops during transit. This does so the 
effectiveness that improvement in user-friendliness can be aimed at. 
[0016] Since it supports that rain was wiped away by the wiper when the rate that it is in 
agreement in the part of this white and the part of former white immediately after it compared 
the part of this white with the part of former white and the eradication by the wiper 
accomplished, if it was in invention according to claim 5 decreases, it judges with a rainfall. 
Moreover, when there are many rates that it is in agreement in the part of this white and the 
part of former white when eradication by the wiper does not accomplish, it judges with a 
temporary rainfall noting that possibility that rain has adhered to the front window is high. 
Moreover, it judges with a non-rainfall noting that the white part does not show the raindrop, 
when there are many rates that it is in agreement in the part of this white and the part of former 
white, immediately after eradication by the wiper. And at the time of a temporary rainfall 
judging and a non-rainfall judging, the intermittent time amount which is the eradication timing 
of a wiper is set as predetermined maximum, the count of eradication is stopped, and, on the 
other hand, intermittent time setting processing in which intermittent time amount is set up 
according to a white area is performed at the time of a rainfall judging. As mentioned above, 
while losing eradication by the useless wiper, optimal eradication actuation can be performed 
according to the amount of raindrops, and high product quality can be acquired. 
[0017] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained 
based on a drawing. Drawing 1 is the general drawing showing the configuration of the wiper 
equipment WM for cars as a gestalt of the operation which applied the raindrop detection 
equipment for cars of this invention. In drawing, 1 is a CCD camera (henceforth a camera) as 
an image pick-up means, it is installed in the back location (vehicle interior-of-a-room side) of 
the eradication range by the wiper 3 in the front window 2, and it is installed so that the car 
front may be photoed. 

[0018] The image pick-up data of said camera 1 are inputted into a control unit 4. This control 
unit 4 controls the drive of a motor 7 which carries out eradication actuation of said wiper 3 
based on the input from a camera 1 , the actuation switch 5, and the vehicle speed pilot switch 
6. In addition, said actuation switch 5 be constitute so that the automatic mode which be 
mention later and which change an eradication rate automatically ( intermittent time amount be 
set up), and the wash mode in_which spray washer liquid, carry out eradication actuation of 
the wiper 3 several times, and the front window 2 be wash may be choose, while an operator 
operate it, be install in the near location of the handle outside drawing and being able to 
choose two kinds of eradication rates of a high mode raw mode. Moreover, it is a required 
configuration in the gestalt 1 of operation mentioned later, and when a car runs in the vehicle 
speed pilot switch 6, it is a switch used as ON (when it becomes a rate higher than 0 - 3 km/h 
extent in fact). 

[0019] Next, the Maine flow of a control unit 4 is explained based on the flow chart shown in 
drawing 2 . This Maine flow also includes the control based on the input from cameras 1 other 
than raindrop detection. First, predetermined initial processing is performed in step 201, and in 
continuing step 202, it judges whether an ignition switch IGN is ON, and in OFF, after 
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progressing to step 203 and forbidding interruption, sleep processing is performed in step 204. 
In addition, this sleep processing is canceled when an ignition switch IGN is set to ON. 
[0020] If it will progress to step 205 from step 202, and it will judge whether it is interruption 
authorization, if an ignition switch IGN is ON, and it has become interruption authorization, it 
will progress to step 200 as it is, but if it is the ban on interruption, the processing which 
progresses to step 206 and is considered as interruption authorization will be performed, and it 
will progress to step 200. 

[0021] As step 200 performs processings other than wiper control and shows them to step 
200a As shown in the front monitor processing which carries out the monitor of the front based 
on the input from a camera 1 , and step 200b As shown in the automatic writing processing 
which judges external light and darkness based on the input from a camera 1 , and controls 
lighting and putting out lights of lighting, and step 200c White line detection processing which 
detects the white line of a road based on the input from a camera 1 , number plate recognition 
processing in which the number plate of the car in front is recognized based on the input from 
a camera 1 as shown in step 200d, etc. are performed. 

[0022] Then, it progresses to step 207 and wiper control is performed. The raindrop detection 
equipment of this invention is applied to this wiper control, and it explains in a detail according 
to the gestalt of operation below. 

[0023] (Gestalt 1 of operation) The flow chart of drawing 3 shows the wiper control flow of the 
control unit 4 in the gestalt 1 of operation. First, at step 101 , it judges whether the position of 
the actuation switch 5 is automatic mode, in the case of automatic mode, progresses at step 
102, and, on the other hand, progresses to step 1 1 1 except automatic mode. 
[0024] At step 102, it judges whether the vehicle speed pilot switch 6 has detected transit, 
when transit is detected, it progresses to step 103, and when transit is not detected, it 
progresses to step 1 12. In addition, at this step 112, intermittent time amount is set as 
maximum (for example, 20sec), infinity is also contained in this maximum, and it means 
stopping actuation of a wiper 3 as making intermittent time amount into infinity. 
[0025] Photography sensitivity settling is performed at step 103. This photography sensitivity 
settling has the too bright image captured from the camera 1 , or the average of the illuminance 
of 256 gradation is calculated [ in / specifically / are for adjusting so that too darkly, and / all 
pixels ], based on whether it has fitted in the suitable range (for example, the range of 70-180) 
set up beforehand, if too dark, sensibility will be raised, and if too bright, amendment which 
lowers sensibility will be performed. Thereby, it is a thing in order to eliminate the effect of the 
weather, or the effect of a tunnel, bearing, etc. 

[0026] The image photoed with the camera 1 is captured at step 104. Edge enhancement 
processing is performed at continuing step 105. This edge enhancement processing is 
processing which makes light and darkness conspicuous, in order to make the optical part of a 
raindrop easy to detect, and processing which makes the edge part of an image conspicuous 
is performed by covering the edge enhancement filter which makes a difference with the pixel 
which adjoins each other about each of the input from each pixel emphasize. 
[0027] At step 106, processing (this image is expressed with Pn) which carries out memory of 
the signal which performed edge enhancement processing as mentioned above is performed. 
Coincidence image creation processing is performed at continuing step 107. This coincidence 
image creation processing is processing which extracts the image Pw which compares the last 
memory image (Pn-1) with this memory image (Pn), and is in agreement in both. That is, in the 
condition that the car is running and the wiper 3 is performing eradication actuation, the parts 
which are not in agreement in last time and this time among the image data inputted from the 
camera 1 can be judged to be a scene ahead of a car, and a motion of a wiper 3. To it, the 
data which are in agreement in last time and this time are the image of the front face of the 
front window 2 which is not changed to a camera 1 , and it can be considered that the raindrop 
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adhering to this front face is shown. So, a coincidence image (Pw) is created at this step 107. 
In addition, this comparison is good also as not being limited to the comparison with last time 
and comparing with all the beforehand **** the comparison with second-from-last-time or 
beforehand **** or last time, and second from last time. 

[0028] Next, at step 108, processing which carries out memory of this memory image Pn as 
Pn-1 for next coincidence image creation processing is performed. In addition, when said 
comparison compares with not only last time but second-from-last-time or beforehand ****, a 
comparison, or these [ all ], it carries out memory processing not only of this time but the 
second-from-last-time or beforehand **** for memory similarly. 

[0029] Next, threshold processing is performed at step 109. That is, processing made into 
white or black about the input from each pixel as compared with a predetermined threshold is 
performed. In this case, when a pixel is 256 gradation, it all or more of 150 considers as white, 
and with 150 [ less than ], processing which is altogether made into black performs black-and- 
white-ization. This black-and-white-ized numeric value shows the amount of raindrops. That is, 
the part to which the raindrop has adhered reflects, it is processed as white, and the white 
number of pixels expresses the amount of raindrops. In addition, the threshold 150 of black- 
and-white-ized processing is not tuned up by experiment, and is not limited to these values. 
[0030] Wiper intermittent time setting processing is performed at step 110. Namely, it is what 
counts the white number W of pixels at this step 1 1 0 based on the data black-and-white-ized in 
step 109, and sets up the intermittent time amount of a wiper based on the number W of pixels 
of that white. For example, the optimal intermittent time amount is chosen out of the operating 
time (it operates once to n times in 20 seconds) set up two or more steps by comparing said 
number W of pixels and two or more predetermined thresholds. It is desirable to give a 
hysteresis in the time of setting to the side made as long incidentally as the time of setting to 
the side which shortens intermittent time amount as this intermittent time amount becomes so 
short that the white number W of pixels is large and it is shown in drawing 4 . 
[0031] At continuing step 111, wiper output processing is performed and the output according 
to either of the high mode raw mode wash modes is performed according to the position of the 
output according to the intermittent time amount set up at step 1 10, a halt set up at step 112, 
the output according to the maximum intermittent time amount, or the actuation switch 5. In 
addition, in the gestalt 1 of the operation explained above, it constituted so that it might be 
inputted into a control unit 4, but without going via a control unit 4 corresponding to these 
modes, the signal in the high mode raw mode wash mode of the actuation switch 5 may be 
constituted so that the direct motor 7 may be made to drive. 

[0032] Next, actuation of the wiper equipment WM for cars of the gestalt 1 of operation is 
explained. With the gestalt 1 of this operation, if an operator operates the actuation switch 5, a 
control unit 4 makes a wiper 3 wipe away at high speed, when high mode is chosen, when the 
raw mode is chosen, it makes a wiper 3 wipe away at a low speed, and when wash mode is 
chosen, it will perform washing actuation (flow of step 101->1 11). 
[0033] Moreover, when automatic mode is chosen by the actuation switch 5, it is made to 
operate as follows, first, the maximum intermittent time amount which includes a halt 
(intermittent time amount infinity) when, as for a control unit 4, the vehicle speed pilot switch 6 
has detected the stop - setting up (flow of step 1 01 ->1 02->1 1 2->1 11)- when the vehicle 
speed pilot switch 6 has detected transit, intermittent time amount is set up according to the 
amount of raindrop detection. 

[0034] First a setup of the intermittent time amount according to this amount of raindrop 
detection with a camera 1 The image Pn which performed edge processing which emphasizes 
the edge of an image to the image pick-up data which photoed the car front over the wiper 
eradication range of the front window 2, and were obtained by this, The image Pw which is in 
agreement by the image Pn-1 [ last ] is created, the scene ahead of a car and the image of a 
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wiper 3 which change every moment are eliminated, and processing used only as the image in 
which the raindrop adhering to the front window 2 is shown is performed. And this image Pw is 
black-and-white-ized, intermittent time amount is set up based on the white number W of 
pixels, and a motor 7 is made to drive based on this intermittent time amount (flow of step 101- 
>1 02->1 03->1 04->1 05->1 06->1 07->1 08->1 09->1 1 0->1 1 1 ). 

[0035] Since it constituted from a gestalt 1 of this operation in detecting the amount of 
raindrops so that the scene ahead of a car and the image of a wiper 3 might be deleted by 
extracting the part which is in agreement by this image Pn and image Pn-1 [ last ] as explained 
above The need of preparing a translucent film in the front window 2, or preparing comparison 
bodies, such as an emblem, in a bonnet and photoing this with a camera 1 so that a front 
scene may not be photoed with a camera 1 like the conventional technique is lost. A camera 1 
Therefore, input means, such as a front monitor of an automatic traveller, white line detection, 
and number plate recognition, While combination becomes possible as an input means for 
making a lighting / putting-out-lights judgment of the lighting in automatic writing control and it 
is advantageous in cost The effectiveness that improvement in versatility can be aimed at is 
acquired, and the constraint to the installation location of a camera 1 decreases, and the 
effectiveness that a design degree of freedom improves is acquired. 
[0036] Furthermore, since [which performs image pick-up dimmer control whenever it 
performs actuation by automatic mode, if it is in the gestalt 1 of operation ] it constituted like 
(step 103), the effect of transit conditions, such as change of the weather and a tunnel, is 
amended, and the effectiveness that improvement in detection precision can be aimed at is 
acquired. 

[0037] Moreover, since it constituted so that edge processing which makes the edge of an 
image conspicuous to the inputted image might be performed if it was in the gestalt 1 of 
operation, it becomes easy to detect the optical part of a raindrop, and improvement in 
detection precision can be aimed at further. 

[0038] Furthermore, since the hysteresis was given in the setup of intermittent time amount in 
the time of lengthening with the time of shortening intermittent time amount as shown in 
drawin g 4 if it was in the gestalt 1 of operation, intermittent time amount cannot change with 
dispersion in an input finely, and stability of actuation can be aimed at. 
[0039] (Gestalt 2 of operation) Next, the gestalt 2 of operation is explained based on the flow 
chart of drawing 5 . Although a setup of intermittent time amount was changed by whether it is 
under [ transit ] ****** with the gestalt 1 of operation based on detection of the vehicle speed 
pilot switch 6, with the gestalt 2 of this operation, the vehicle speed pilot switch 6 is abolished 
and it differs in the gestalt 1 of operation in that it is made to change intermittent time amount 
based on the set-reset of a rain flag. In addition, in explaining the gestalt 2 of this operation, at 
the step which performs the same processing as the gestalt 1 of operation, explanation is 
omitted by attaching the same number as the gestalt 1 of operation. 

[0040] In the gestalt 2 of operation, it differs from the gestalt 1 of operation by the flow from a 
start to step 108 in that the step which judges the condition of the vehicle speed pilot switch 6 
of step 102 is lost. Instead of the judgment based on this vehicle speed pilot switch 6, the 
raindrop distinction step of steps 300-308 is prepared following step 108. 
[0041] First, at step 300, threshold-ized processing (black-and-white-ized processing) is 
carried out like step 109 of the gestalt 1 of operation of the coincidence image Pw formed in 
step 107, and the threshold-ized processing signal Pb is formed. 

[0042] At step 301 , if coincidence of a white part is 90% or more, while comparing this time 
value Pb of this threshold-ized processing signal Pb with last value Pn-1, and progressing to 
step 302, if coincidence of a white part is less than 90%, it will progress to step 306. In 
addition, in this comparison, the rate (%) whose white part corresponds is tuned up by 
experiment, and 90% is that example. Moreover, this comparison is not limited to the 
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comparison with last time, and is good also as all the comparison with second-from-last-time or 
beforehand ****, or a comparison with these. 

[0043] Since having wiped away the front window 2 has much coincidence of white when it 
judges whether eradication actuation by the wiper 3 was performed at step 302 and 
eradication actuation is performed, a white pixel judges that it is not what shows rain, 
progresses to step 305, and sets to rain flag =0. On the other hand, when eradication actuation 
by the wiper 3 is not performed in step 302, a white pixel judges that the possibility which 
shows rain is high. And it progresses to step 110 and intermittent time amount is set up noting 
that it progresses to step 303 and it sees the set condition of a rain flag, and it is raining, if it is 
rain flag =2. The rain flag which it progresses to step 304 and is the 1st step of rain decision 
first on the other hand noting that rain possibility is high in step 303, when it is not rain flag =2 
= processing set to 1 is performed. This rain flag = 1 is equivalent to temporary rain decision. 
[0044] In step 301 , when it judges whether it progressed to step 306 when there was little 
coincidence of white, and eradication actuation by the wiper 3 was performed and eradication 
actuation does not accomplish it, it progresses to step 305 noting that rain has not adhered. 
On the other hand, when the eradication actuation by the wiper 3 has accomplished, it is 
judged that rain possibility is high. That is, since the part of the white which shows rain stopped 
being in agreement when the wiper 3 performed eradication actuation, possibility that rain was 
wiped away by the wiper 3 is high. Then, it progresses to step 307 and judges how the rain 
flag is set first, and in being rain flag =0, the condition is maintained, and it progresses to step 
112, and sets intermittent time amount to max. A rain flag when it is not rain flag =0 on the 
other hand = in the case of 1 or 2, after judging that rain has adhered, progressing to step 308 
and setting to rain flag =2, it progresses to step 110 and intermittent time amount is set up. 
[0045] As mentioned above, the gestalt 2 of operation compares a value this time value of the 
threshold processing-ized signal Pb after performing threshold processing, and last time. It is 
based [ whether there to be or much coincidence of a white part is few, and ] on whether 
eradication actuation by the wiper 3 was performed at the previous time. When it is made to 
judge the rain of the three-stage of rain flag =2 (rain decision), rain flag =1 (**** decision), and 
rain flag =0 (non-rain decision) in order with high rain possibility and this rain decision does not 
accomplish in it, in order to perform the maximum intermittent working, While being able to 
make a rain judgment in a high precision, when not raining, unnecessary eradication actuation 
is not performed. 

[0046] As mentioned above, although the drawing explained the gestalt of operation, this 
invention is not limited to this. For example, although the gestalt of operation showed the 
example make a camera 1 use also [ example ] as an input means of a front monitor, 
automatic writing control, white line detection, and number plate recognition, it is not necessary 
to make it not necessarily use also [ control / these ]. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, since it was necessary to prepare a 
translucent film in a front window with a technique given in former JP,1 0-901 88,A, the 
installation location was restricted to the location where this film does not bar a field of view, 
while having the problem of being inferior to a design degree of freedom, the expensive image 
pick-up means became only for raindrop detection, and while it was noneconomic, it had the 
problem of being inferior to versatility. Namely, although research of automatic transit control is 
advanced, the image pick-up means is used for recognition of recognition of the car in front, 
the white line of a road, etc. or an image pick-up means is used for it in this control in recent 
years also as an input of control of lighting and putting out lights of lighting If it is difficult to use 
also [ control / these ] and it installs the image pick-up means only for each control, while 
becoming expensive, when there is no tooth space in which two or more image pick-up means 
are installed, it becomes impossible to install one of equipments, and becomes 
disadvantageous in respect of versatility. 

[0004] moreover, with the technique of a publication, to latter JP,10-1 1 1249,A While 
installation of a comparison body with the need of preparing in the state of standing up on a 
bonnet is indispensable Since it was necessary to also install an image pick-up means towards 
this comparison body, even if it was in this technique, like the above, it could not be made to 
serve a double purpose as an input means of other control of an image pick-up means, but the 
application was restricted, and it had disadvantageously the problem that a design degree of 
freedom was low, in respect of economical efficiency and versatility. 
[0005] This invention is making unnecessary the member it is made not incorporate the 
background of an image, while accomplishing paying attention to the above-mentioned 
conventional trouble and lessening constraint of the installation location of an image pick-up 
means, and constraint of the installation direction of an image pick-up means, and while 
making it possible to use an image pick-up means for other applications and planning 
improvement in a design degree of freedom, it aims at planning improvement in economical 
efficiency and versatility. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
turns the eradication range of the wiper in the front window of a car ahead from back, and an 
image pick-up means is established possible [ photography ]. The control unit which detects a 
raindrop based on the image pick-up data inputted from this image pick-up means is prepared. 
This control unit It is characterized by comparing with the image pick-up data in former control 
timing the image pick-up data in this control timing inputted from an image pick-up means, and 
being constituted so that the amount of raindrops may be judged based on the image pick-up 
data which are in agreement in both. 

[0007] It sets to the raindrop detection equipment for cars according to claim 1 like the 
publication to claim 2. In addition, said control unit Black-and-white-ized processing processed 
to white or black based on the comparison with the gradation of the light and darkness of each 
pixel and the threshold set up beforehand in said congruous image pick-up data may be 
performed, and you may constitute so that a white part may be dealt with as a raindrop and the 
amount of raindrops may be detected. 

[0008] Moreover, you may constitute so that intermittent time setting processing in which are 
constituted so that wiper control according to claim 3 by which said control unit controls 
actuation of a wiper like in the raindrop detection equipment for cars according to claim 1 or 2 
may be performed, and the intermittent time amount which is the eradication timing of a wiper 
is set up in this wiper control based on the detection result of the amount of raindrops may be 
performed. 

[0009] It sets to the raindrop detection equipment for cars according to claim 3 like the 
publication to claim 4. Moreover, said control unit A transit detection means to detect whether 
a car is running as an input means is established. In performing said intermittent time setting 
processing, you may constitute so that intermittent time amount may be set as the maximum to 
which a car contains infinity during un-running and intermittent time amount may be set up 
during transit of a car on the other hand according to the detected amount of raindrops. 
[0010] It sets to the raindrop detection equipment for cars according to claim 2 like the 
publication to claim 5. Moreover, said control unit When the rate that it is in agreement in the 
part of this white and the part of former white immediately after the eradication by the wiper 
accomplished decreases When there are many rates that it is in agreement in the part of this 
white and the part of former white when it judges with a rainfall and eradication by the wiper 
does not accomplish, it judges with a temporary rainfall. In the wiper control which performs 
rainfall judging processing judged to be a non-rainfall when there are many rates that it is in 
agreement in the part of this white and the part of former white, and controls actuation of a 
wiper further immediately after eradication by the wiper At the time of a temporary rainfall 
judging and a non-rainfall judging, the intermittent time amount which is the eradication timing 
of a wiper may be set as the predetermined maximum containing infinity, and at the time of a 
rainfall judging, you may constitute so that intermittent time setting processing in which 
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intermittent time amount is set up according to a white area may be performed. 
[0011] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the general drawing showing the configuration of the wiper equipment WM for 
cars of the gestalt of operation. 

[Drawing 21 It is the flow chart which shows the Maine flow of the gestalt of operation. 
[Drawing 3] It is the flow chart which shows the wiper control including raindrop detection of the 
gestalt 1 of operation. 

[Drawin g 4] It is the intermittent time amount property Fig. of the gestalt 1 of operation. 
[Drawing 5] It is the flow chart which shows the wiper control including raindrop detection of the 
gestalt 2 of operation. 
[Description of Notations] 

1 CCD Camera 

2 Front Window 

3 Wiper 

4 Control Unit 

5 Actuation Switch 

6 Vehicle Speed Pilot Switch 

7 Motor 

WM Wiper equipment for cars 
[Translation done.] 
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